A case is presented in which a primary tumor of the pericardium, with myocardial involvement, was discovered at the time of surgical exploration. The tumor was removed and the patient has remained well and active at the time of this report, eighteen months after the operation.
PRIMARY tumors of the heart and pericardium are rare. In a series of 480,331 autopsy subjects examined between 1938 and 1942, collected by the American Medical Association, there were only eight primary tumors of the heart-a necropsy incidence of 0.0017 per cent (Strauss and Merliss1) . This is apparently a much lower incidence than is cited in the literature. The frequency of these tumors is usually given as about one in every 8,000 or 10,000 necropsy studies or an autopsy incidence of about 0.012 per cent. According to Perlstein2 the earliest recorded primary tumors of the heart were those reported by Boneti in 1700 and Morgagni in 1762. According to Gottel3 the first case in which a correct antemortem diagnosis of such tumor was made was the one reported by Pawlowski.
Shelburne4 made a similar and correct antemortem diagnosis of primary tumor of the heart in 1935. In 1930, Keller and Callender5 reported the successful removal of a "neurofibroma arising on the pericardial pleura" which was attached to the pericardium by a broad base, over the course of the phrenic nerve. In removing this tumor a fringe of invaded lung tissue was also removed. The patient was well eighteen months after the operation. The following year, Everingham6 removed a primary endothelioma of the pericardium but the patient died nine days after the operation. The first and only report of the surgical removal of a primary tumor of the heart was that made by Beck7 in 1942. In We are reporting the surgical removal of a primary tumor of the pericardium, first because the condition is so uncommon, second because this is the fifth case of a cavernous hemangioma of the pericardium on record and the first case in which such a tumor was removed surgically, and finally to point out that cure is possible if the patient is submitted to surgery before there is impairment of cardiac function.
CASE REPORT
F. S., an 8 year old girl, entered Bushwick Hospital on August 22, 1948, because of increasing fatigue during the previous two months. In this period her appetite had become poor and her interest in active play waned so that she preferred to remain inactive. The mother also noticed that the child was moderately dyspneic on slight exertion.
The patient was born at full term by spontaneous delivery and was normal at birth. She had whooping cough at 18 months of age and thereafter did not gain weight too readily. Except for frequent upper respiratory infections she was apparently normal until about two months prior to the discovery of her intrathoracic condition. In June of 1948 she was seen by the family physician because of an upper respiratory infection and tonsillitis. Upon her recovery, the physician advised tonsillectomy. However, before subjecting the child to an operation a routine check-up was made. Fluoroscopic examination of the chest revealed an enlargement of the cardiac shadow to the right.
On admission to the hospital it was noted that the child was very pale, undernourished, and somewhat dyspneic on moving about in bed. There were no visible pulsations in the neck or on the chest wall. The pulse in both arms was equal in rate (120 per minute), rhythm, and volume. The left lung appeare(l normal on percussion and auscultation. The area of cardiac percussion dullness was enlarged to the right. There were no abnormal heart sounds heard. The breath sounds on the right side of the chest anteriorly were absent in the paracardiac region and essentially normal throughout the other areas of the right lung field. Results of the remainder of the physical examination was noncontributory. Fluoroscopic examination of the chest revealed an opacity in the right anterior paracardiac area which was intimately connected with the heart. The opaque area transmitted cardiac pulsations rather feebly and en masse. Roentgenograms of the chest in the posteroanterior and lateral projections revealed an ovoid mass to the right of the heart, in the anterior half of the chest, which extended downwards from the region of the first rib anteriorly to the diaphragm.
The mass was intimately connected to the heart (fig. 1 ). The preoperative diagnosis rested between (1) a pericardial cyst and (2) an anterior mediastinal tumor the nature of which could not be determined.
On August 24, 1948, an exploratory thoracotomy was performed under endotracheal anesthesia. The right side of the chest was opened through a posterolateral approach via the periosteal bed of the resected fifth rib. After entering the thoracic cavity the right lung was displaced posteriorly and a mass noted anteriorly which projected into the right pleural cavity. The growth was covered by mediastinal pleura. The latter was opened and the tumor mass explored. The neoplasm covered the right side of the heart and to a lesser degree enveloped the anterior and posterior aspects of the heart. The tumor extended from the region of the entrance of the superior vena cava into the right auricle down to the diaphragm anteriorly. The growth was irregularly firm and cystic and measured about 5 inches in its longest diameter. It was fused to the underlying right auricle and the overlying thymus was attached to the tumor. The mass was readily lifted off the pericardium inferiorly but superiorly and anteriorly this could not be accomplished. The pericardial sac was opened and the tumor separated from the myocardium by alternate blunt and sharp dissection. As the orifice of the superior vena cava was approached it was deemed necessary to remove the tumor with some of the adherent myocardium. Accordingly, the tumor was shaved off the muscle. At this time it was noted that the tumor masses on the pericardium and myocardium were really one structure and that the neoplasm had grown through the pericardium. Upon separating the tumor from the heart some bleeding from the myocardium occurred. This was controlled by one suture over a piece of oxidized cellulose. The tumor was then everted and separated from the thymus. However, a fringe of thymus also had to be removed. As the tumor was being separated from the pericardium posteriorly it was noted that the left mediastinal reflection of pleura was also adherent to the tumor, necessitating removal of part of the pleura and opening into the left pleural cavity before the tumor could be freed. Upon removal of the tumor, the anesthetist maintained anesthesia under increased pressure, thereby reducing the pneumothorax on the left side. A small rubber tube was then placed in the right pleural cavity, against the opening in the mediastinum, and exteriorized through the anterior part of the skin incision. The wound was then closed in layers. As the intercostal muscles and pleura were being approximated, the lung was inflated to a state of almost complete expansion. When all sutures were tied and the pleural cavity sealed, the tube in the chest was closed off. The other tissues were then approximated in layers. The immediate postoperative reaction was good. Upon the patient's return to the ward the tube in the chest was immediately attached to a subaqueous drainage apparatus. The day after the operation the patient's temperature rose to 101 F. and remained at this level for the next two days. During these two days the child was not very dyspneic or cyanotic. A roentgenogram of the chest made with the patient in the erect position on the evening of the second postoperative day revealed some fluid in the right pleural cavity and a partial pneumothorax on the left side. On the third postoperative day the child was somewhat more dyspneic than heretofore (temperature 101 F., pulse rate 110 per minute, and respiration rate 46 per minute). The left pleural cavity was aspirated, with removal of about 60 cc. of air. The following day the child's condition began to improve and the temperature, pulse rate, and respiration rate began to return to normal values. On the fourth day after the operation the drainage tube was removed. A roentgenogram on the fifth and sixth postoperative days (made with the child in the reclining position) showed a thin layer of fluid in the right pleural cavity and a residual pneumothorax on the left side. The patient improved steadily after the fourth day and was discharged from the hospital on the thirteenth postoperative day.
The pathologist's report on the gross appearance of the tumor was as follows: "The specimen consists of an oval mass of soft tissue, 9 by 6 by 3.5 centimeters. Most of the outer surface is smooth and shiny. Beneath the surface are visible slender and broad spaces containing fluid blood. Parts of the surface are covered with strands of light-yellow adipose tissue and are devoid of the delicate transparent membrane which covers the remainder of the specimen. The cut surfaces disclose many communicating spaces 0.1 cm. to 2 cm. in diameter separated by delicate strands of transparent membranes. In places, the spaces are prominent and the septa scanty. In other places, the septa are heavier and the spaces are small, or the tissue is more solid and the spaces are few. An occasional kernel of hard pale-yellow material is present within a small space or enveloped by the septa. Where the tissue is more solid, there is present also light-yellow adipose tissue (figs. 2 
and 3).
"On microscopic examination, various-sized spaces containing blood are noted, separated by delicate strands of connective tissue or by broader septa of smooth muscle or by areas of adipose tissue. Most of the spaces are lined by a single row of flat cells. Some of those surrounded by bundles of smooth muscle fibers resemble large irregular veins. In places, the septa contain accumulations of small round cells and large mononuclear cells. One of the yellow kernels noted grossly presents a circular structure of pink-staining amorphous material enclosed in a broad band of concentric layers of hyalinized fibrous connective tissue. Some of the blood spaces contain smooth round masses of clotted blood traversed by strands of long, slender cells which stream out from a small area of attachment to the lining of the blood spaces (Fig. 4) .
"Diagnosis: Hemangioma, cavernous." At the present time, eighteen months after operation, the child is well, has been active in her school work for several months, and has not had any recurrence of symptoms. Roentgenographic examination of the chest at monthly intervals shows no signs of recurrence of the disease.
SUMMARY
A brief review of primary cardiac and pericardial tumors is presented with a case report of a primary tumor of the pericardium in which instance the neoplasm was removed surgically.
